Molecular and biochemical characterization of the Fe(III) chelate reductase gene family in Arabidopsis thaliana.
Iron chelate reductase is required for iron acquisition from soil and for metabolism in plants. In the genome of Arabidopsis thaliana there are eight genes classified into the iron chelate reductase gene family (AtFROs) based on sequence homology with AtFRO2 (a ferric chelate reductase in Arabidopsis). They are localized on chromosome 1 (three AtFROs) and chromosome 5 (five AtFROs) of Arabidopsis and show a high level of amino acid sequence similarity to each other. An assay for ferric chelate reductase activity revealed that AtFRO2, AtFRO3, AtFRO4, AtFRO5, AtFRO7 and AtFRO8 conferred significantly increased iron reduction activity compared with the control when expressed in yeast cells, indicating that the six AtFROs encode iron chelate reductases functioning in iron homeostasis in Arabidopsis. AtFRO2 displayed the highest iron reduction activity among the AtFROs investigated, further demonstrating that AtFRO2 is a major iron reductase gene in Arabidopsis. AtFRO2 and AtFRO3 were mainly expressed in roots of Arabidopsis, AtFRO5 and AtFRO6 in shoots and flowers, and AtFRO7 in cotyledons and trichomes, whereas the transcription of AtFRO8 was specific for leaf veins. Considering the tissue-specific expression profiles of AtFRO genes, we suggest that AtFRO2 and AtFRO3 are two Fe(III) chelate reductases mainly functioning in iron acquisition and metabolism in Arabidopsis roots, while AtFRO5, AtFRO6, AtFRO7 and AtFRO8 are required for iron homeostasis in different tissues of shoots.